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TITLE 

SYSTEM AND METHOD FOR EQUIPMENT MALFUNCTION DETECTION AND 

DIAGNOSIS 

5 BACKGROUND 

The present invention relates to a system and method 
for equipment malfunction detection and diagnosis, and 
particularly to a system and method that monitors equipment 
status, determines whether it malfunctions in real time, and 
10 provides corresponding recovery measures for the 
malfunction. 

If semiconductor equipment experiences malfunction, it 
is often difficult to locate the responsible process, such 
that all processed wafers must be discarded or manually 

15 repaired through complicated processes, thereby increasing 
the manufacture time and related cost. 

For current production equipment, the effect of process 
improvement is limited if only process end result data is 
collected. In addition, there is no effective mechanism to 

20 determine whether equipment has malfunctioned, or the 
process environment has leakage, such that process and 
equipment administration cannot recover operations in real 
time . 

25 SUMMARY OP THE INVENTION 

It is therefore an object of the present invention to 
provide a system and method that monitors equipment status, 
collects related information, determines whether equipment 
has malfunctioned in real time, and provides corresponding 
30 recovery measures. 
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To achieve the above object, the present invention 
provides a system and method for equipment malfunction 
detection and diagnosis. The system includes equipment and 
a detection/diagnosis unit. The equipment transfers status 
5 information therefrom to the detection/diagnosis unit at 
preset intervals. The detection/diagnosis unit receives and 
stores the status information of the equipment, and checks 
whether the status information conforms to a process control 
standard. If not, it is determined that the equipment has a 

10 malfunction and the detection/diagnosis unit generates a 
notification or warning message. 

In addition, if the equipment has a malfunction, the 
detection/diagnosis unit stops the operation of the 
equipment, and retrieves a recovery measure for the 

15 malfunction from a diagnostic database. 

The present invention also discloses a method for 
equipment malfunction detection and diagnosis. In the 
method, status information of equipment is first transferred 
to a detection/diagnosis unit at preset intervals. Then, 

20 the status information is checked to determine whether it 
conforms to a process control standard. If not, it is 
determined that the equipment has a malfunction and a 
notification or warning message is generated. 

In addition, the status information is further stored 

25 to a status information database. If the equipment has a 
malfunction, the operation of the equipment is stopped, and 
a recovery measure for the malfunction is retrieved from a 
diagnostic database . 

The status information includes a parameter value 

30 corresponding to at least one process parameter. The 
equipment may be semiconductor furnace equipment, and the 
process parameter may be a processed material ID (identity) , 
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a wafer count, a process program ID, a chamber ID, an 
operator ID, a boat map, a step ID, a zone temperature, a 
pressure, a MFC (Mass Flow Controller) , a gas flow, a valve 
opening angle or a leakage pressure. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 

The aforementioned objects, features and advantages of 
the invention will become apparent by referring to the 
following detailed description of the preferred embodiment 

10 with reference to the accompanying drawings, wherein: 

Fig. 1 is a schematic diagram illustrating the system 
architecture of the system for equipment malfunction 
detection and diagnosis according to the embodiment of the 
present invention; and 

15 Fig. 2 is a flowchart showing the process of the method 

for equipment malfunction detection and diagnosis according 
to the embodiment of the present invention. 



DETAILED DESCRIPTION OF THE INVENTION 

20 Fig. 1 illustrates the system architecture of the 

system for equipment malfunction detection and diagnosis 
according to an embodiment of the present invention. 

As shown in Fig. 1, the system for equipment 
malfunction detection and diagnosis according to an 

25 embodiment of the present invention includes equipment 10, a 
detection/diagnosis unit 11, a status information database 
12 and a diagnostic database 13 . 
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The equipment 10 may be semiconductor furnace 
equipment, but is not limited thereto. The equipment 10 
transfers status information of the equipment 10 to the 
detection/diagnosis unit 11 at preset intervals, such as 15 
5 seconds. It is understood that the status information of 
the equipment 10 may include a parameter value corresponding 
to at least one process parameter, in which the process 
parameter may be a processed material ID (identity) , a wafer 
count, a process program ID, a chamber ID, an operator ID, a 

10 boat map, a step ID, a zone temperature, a pressure, a MFC 
(Mass Flow Controller) , a gas flow, a valve opening angle or 
a leakage pressure. It is understood that the process 
parameter may differ for various equipment and processes, 
and thus is not limited to the above-described examples. 

15 The detection/diagnosis unit 11 receives the status 

information from the equipment 10, and stores it to the 
status information database 12. At the same time, the 
detection/diagnosis unit 11 checks whether the received 
status information conforms to a process control standard. 

20 If not, it is determined that the equipment 10 has a 
malfunction and the detection/diagnosis unit 11 generates a 
notification or warning message 14 to related process and 
equipment engineers. It is understood that the process 
control standard may be a quality control chart, such as SPC 

25 (Statistical Process Control) chart for respective process 
parameters, with each SPC chart recording threshold 
limitations of the process parameter. 

In addition, if the detection/diagnosis unit 11 
determines that the equipment 10 malfunctions, it stops 

30 operation of the equipment 10. The detection/diagnosis unit 
11 may retrieve a recovery measure for the malfunction from 
the diagnostic database 13 according to the process 
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parameter not conforming to its corresponding threshold 
limitation. The diagnostic database 13 may store recovery 
measures for respective process parameters. 

Fig. 2 shows the process of the method for equipment 
5 malfunction detection and diagnosis according to an 
embodiment of the present invention. 

First, in step S20, the equipment 10 transfers status 
information of the equipment 10 to the detection/diagnosis 
unit 11 at preset intervals. Similarly, the status 

10 information of the equipment 10 may include a parameter 
value corresponding to at least one process parameter, in 
which the process parameter may be processed material ID 
(identity) , wafer count, process program ID, chamber ID, 
operator ID, boat map, step ID, zone temperature, pressure, 

15 MFC (Mass Flow Controller) , gas flow, valve opening angle or 
leakage pressure. It is understood that the process 
parameter may differ for various equipment and processes, 
and thus is not limited to the above-described examples. 

After the detection/diagnosis unit 11 receives the 

20 status information from the equipment 10, in step S21, the 
detection/diagnosis unit 11 stores it to the status 
information database 12, in which the data in the status 
information database 12 can be used by related process and 
equipment engineers for further analysis. 

25 Then, in step S22, the detect ion/diagnosis unit 11 

checks whether the received status information conforms to 
the process control standard. If so (Yes in step S22) , the 
flow returns to step S20. If not (No in step S22) , in step 
S23, the detection/diagnosis unit 11 determines the 

30 equipment 10 has a malfunction, and in step S24, stops 
operation of the equipment 10. Thereafter, in step S25, the 
detect ion/diagnosis unit 11 retrieves a recovery measure for 
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the malfunction from the diagnostic database 13 according to 
the process parameter not conforming to its corresponding 
threshold limitation, and in step S26 , generates a 
notification or warning message 14 to related process and 
5 equipment engineers . 

Using the system and method for equipment malfunction 
detection and diagnosis according to the present invention, 
the status and related processing information of the 
equipment can be effectively monitored and collected, and it 
10 can be determined in real time whether the equipment has 
malfunctioned, thereby providing corresponding recovery 
measures . 

Although the present invention has been described in 
its preferred embodiments, it is not intended to limit the 

15 invention to the precise embodiments disclosed herein. 
Those who are skilled in this technology can still make 
various alterations and modifications without departing from 
the scope and spirit of this invention. Therefore, the 
scope of the present invention shall be defined and 

20 protected by the following claims and their equivalents. 
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